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(57) Abstract: 

PROBLEM TO BE SOLVED: To facilitate the keeping of high 
gain at the level of DC sensitivity up to the rotation 
frequency of a disk at the maximum speed by setting a 
primary resonance frequency of an actuator in a specified 
state. 

SOLUTION: The primary resonance frequency fO for a 
tracking vibration system of the actuator of the optical 
pickup is set so that the gain in an upper limit 
frequency f1=67Hz which is a lowermost frequency required 
for keeping the high gain in the degree of DC sensitivity 
becomes almost the same as the gain in the DC 
sensitivity. By this arrangement, the increase of gain is 
obtained with the satisfied balance at the high range 
side and low range side in the frequency region around 
the primary resonance frequency fO for the tracking 
vibration system of the actuator, then the overall 
transfer characteristic is set by securing the 
appropriate margin against the least required gain 
distribution shown as a chain line in the frequency 
region from DC through f1. 
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* * NOTICES * 
« 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention is used for the optical disk unit which made rotational speed of a disk the 
high speed more nearly especially than the standard speed based on the specification of a disk about the transfer- 
characteristics setting approach of the optical pickup actuator for setting up the servo system of an optical pickup 
equipped with the actuator which an optical spot is made to follow, and relates to the transfer-characteristics 
setting approach of a suitable optical pickup actuator so that it may trace a disk correctly. 
[0002] 

[Description of the Prior Art] In the optical disk unit which traces a disk optically using an optical pickup, 
rotational speed of a disk is made into 4 times, 6 times, 8 times, and the high speed of the standard speed based 
on the specification of a disk, and the thing aiming at improvement in the speed of the trace rate of a disk exists 
so that it may be represented by the CD-ROM player. 

[0003] By the way, since the rotational frequency of a disk rises, in order to make it correspond to the eccentricity 
of a disk, or the face deflection of a disk if rotational speed of a disk is made into a high speed As shown in 
drawin g 2 , while expanding to the rotational frequency corresponding to the maximum high speed of a disk in 
the transfer characteristics of the tracking servo system of an optical disk unit, or focusing servo system and 
holding high interest profit of DC sensibility extent The cut off frequency of OdB of gains needed to be expanded 
and set as the high region. 
[0004] 

[Problem(s) to be Solved by the Invention] By the way, when making the transfer characteristics of the tracking 
servo system of an optical disk unit, or focusing servo system correspond to improvement in the speed of the 
rotational speed of a disk as mentioned above, only by modification of the property of a servo circuit, 
correspondence was difficult or also needed modification of configurations, such as the quality of the material of 
an optical pickup actuator, and structure, from the point which causes remarkable complication of circuitry. 
[0005] Especially, 8 times, 12 times, and when improvement in the speed of the rotational speed of a disk was 
remarkable, it was not only collectively sufficient with amelioration-modification of the configuration of the 
actuator of the optical pickup in the former to change the configuration of a servo circuit, and it was considered 
that the configuration of the actuator of an optical pickup needs to be changed fundamental. 
[0006] Here, although sufficient gain was securable in near the rotational frequency of the maximum high speed 
of the disk when the primary resonance frequency of an actuator was made equivalent to the rotational frequency 
of the maximum high speed of a disk and was shifted as the conventional technique, DC sensibility fell this time 
and there was a problem that the gain at the time of low-speed rotation ran short from the rotational frequency of 
the maximum high speed of a disk. 

[0007] This invention indicates the transfer-characteristics setting approach of the optical pickup actuator which 
make high interest profit of DC sensibility extent easy to hold to the rotational frequency of the maximum high 
speed of a disk, after controlling the fall of DC sensibility. 
[0008] 

[Means for Solving the Problem] This invention is set to the transfer characteristics of the tracking vibration 
system of an optical pickup, or focusing vibration system. The primary resonance frequency of an actuator is set 
up so that the gain corresponding to the disk rotational frequency at the time of the maximum high-speed rotation 
in which disk trace is possible may serve as gain of direct-current sensibility, and abbreviation identitas. The high 
interest profit field of DC sensibility extent tends to be expanded to the frequency determined according to the 
rotational frequency of the maximum high speed of a disk after controlling the fall of DC sensibility using the 
gain rise in the frequency band near the primary resonance frequency of the actuator. 
[0009] 

[Example] Drawing 1 is the property Fig. showing the transfer characteristics of the tracking servo system of the 
http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 03/23/2004 
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optical disk unit for explaining this invention, and when rotating a disk from the standard speed based on the 
, spfecffication of a disk (CD) at high speed, it is made to correspond. 
[0010] In drawing 1 , the alternate long and short dash line shows the minimum need gain allocation 
indispensable in order to play correctly the disk (CD) which suited specification. On the other hand, in drawing 
1 , the continuous line shows the transfer characteristics synthesizing the mechanical transfer characteristics of 
the actuator in an actual tracking servo system, and the electric transfer characteristics of a servo circuit. 
[001 1] Here, although the highest rotational frequency is the 500 revolutions per minute of the most inner 
circumference when a constant linear velocity performs disk playback by standard speed in the case of CD, in the 
most inner circumference, the rotational frequency of 4000 revolutions per minute is reached as it is 8X of 
standard speed. 

[0012] namely, CD regenerative apparatus in which 8X playback is possible — setting — DC(direct current) - it is 
necessary to hold a high interest profit required for abbreviation DC sensibility in about 67Hz frequency range 
By the way, the primary resonance frequency fO of the tracking vibration system of the actuator of an optical 
pickup is set up so that it may become the gain and abbreviation identitas in upper-limited-frequency fl=67Hz of 
the minimum which needs to hold high interest profit of DC sensibility extent in the continuous line of drawing 
1 . [ in / for gain / DC sensibility ] For the reason, it becomes advantageous to a gain rise being acquired with 
sufficient balance, securing a suitable margin to the minimum need gain allocation of an alternate long and short 
dash line in the frequency band to DC-fl, and setting synthetic transfer characteristics to a high region [ in the 
frequency band of primary resonance frequency fO near / the tracking vibration system of the actuator ], and low- 
pass side. 

[0013] On the other hand, since in the case of the actuator of the optical pickup set to standard speed primary 
resonance frequency fOa of tracking vibration system consists of the above-mentioned fO a low-pass side as 
shown in a broken line a The gain in the minimum upper limited frequency fl which needs to hold high interest 
profit of DC sensibility extent in 8X will be less than the minimum need gain allocation, a gain margin will not 
be able to be secured, but the gain of a tracking servo system will run short in the frequency part. 
[0014] Moreover, although sufficient gain is securable in near the rotational frequency of the maximum high 
speed of the disk if the primary resonance frequency fO of an actuator is made equivalent to the rotational 
frequency of the maximum high speed of a disk and is shifted to fl as the conventional technique as shown in a 
broken line b Shortly, DC sensibility will fall, and the gain in low-pass [ near DC ] will be less than the minimum 
need gain allocation, a gain margin will not be able to be secured, but the gain of a tracking servo system will run 
short in the frequency part. 

[0015] By the way, although an example of an actuator which omitted the frame and part of the magnetic circuit 
of an optical pickup to drawing 3 is shown, in the case of the actuator of drawing 3 , the size and the quality of 
the material of four support wires 3 which support the lens holder 2 equipped with an objective lens 1 possible 
movable are changed, or the quality of the material of the fixing member 4 which each support wire 3 fixes is 
changed, and primary resonance frequency of an actuator is set up. 

[0016] When making the actuator of the optical pickup set to standard speed correspond to high-speed playback, 
In the direction of tracking, change into the rigid high quality of the material, or [ making each support wire 3 
thick ] Or the rigidity of the fixing part of each support wire 3 in the fixing member 4 is raised. By shifting the 
primary resonance frequency of an actuator to a high region side, the primary resonance frequency of the tracking 
vibration system of an actuator is set up so that it may become the gain and abbreviation identitas in the minimum 
upper limited frequency fl which needs to hold high interest profit of DC sensibility extent. [ in / for gain / DC 
sensibility ] 

[0017] In addition, in the above-mentioned example, although the tracking servo system was explained When 
rotating a disk from standard speed similarly not only about this but about focusing servo system at high speed, If 
the primary resonance frequency of the focusing vibration system of an actuator is set up so that it may become 
gain and abbreviation identitas, [ in / for the gain of the minimum upper limited frequency which needs to hold 
high interest profit of DC sensibility extent in the minimum need gain allocation demanded in consideration of 
the maximum high speed of the rotational speed / DC sensibility ] Suppose that it is advantageous to securing a 
suitable margin to said minimum need gain allocation, and setting up synthetic transfer characteristics. 
[0018] 

[Effect of the Invention] As stated above, according to this invention So that it may become gain and 
abbreviation identitas [ in / for the gain of the minimum upper limited frequency which needs to hold high 
interest profit of DC sensibility extent in the minimum need gain allocation demanded in consideration of the 
maximum high speed of the rotational speed of a disk / DC sensibility ] Since he is trying to set up the primary 
resonance frequency of the vibration system of an actuator, suppose that it is advantageous to securing a suitable 
margin to said minimum need gain allocation, and setting up synthetic transfer characteristics. 



http://www4.ipdl.jpo . go.j p/cgi-bin/tran_web_cgi_ejj e 



03/23/2004 



Page 3 of 3 



[0019] In this case, by being adapted for a tracking servo system, making it correspond to the eccentricity of a 
. disk can attain now easily, and, on the other hand, making it correspond to the face deflection of a disk can attain 
now easily by being adapted for focusing servo system. 

[0020] If improvement in the speed of the rotational speed of a disk is remarkable when it uses for the optical 
disk unit which made rotational speed of a disk the high speed more nearly especially than the standard speed 
based on the specification of a disk Although it becomes difficult to secure a suitable margin collectively to 
modification of the configuration of the actuator of an optical pickup as usual to the minimum need gain 
allocation only by saying [ changing the configuration of a servo circuit ], and to set synthetic transfer 
characteristics as it In this case, especially when gain runs short slightly in near [ minimum ] upper limited 
frequency and near [ minimum ] DC, possibility that the transfer characteristics of synthesis which fills a demand 
can be acquired only by shifting the primary resonance frequency of the vibration system of an actuator increases. 
[ which need to hold high interest profit of DC sensibility extent ] 

[0021] Moreover, since it is made to set up primary resonance frequency of said actuator by changing the support 
property by the supporter material which supports the lens holder equipped with the optical lens of an actuator 
possible movable, the problem that the servo system stabilized when complication of a servo circuit was not able 
to be caused or the phase margin was not able to secure appropriately cannot be attained can be prevented. 



[Translation done.] 
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• * NOTICES* 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The transfer-characteristics setting approach of the optical pickup actuator characterized by setting up 
the primary resonance frequency of an actuator in the transfer characteristics of the tracking vibration system of 
the actuator of the optical pickup which makes a light beam follow a signal track in order to trace a disk correctly 
so that the gain corresponding to the disk rotational frequency at the time of the maximum high-speed rotation in 
which disk trace is possible may serve as gain of direct-current sensibility, and abbreviation identitas. 
[Claim 2] The transfer-characteristics setting approach of the optical pickup actuator characterized by setting up 
the primary resonance frequency of an actuator in the transfer characteristics of the focusing vibration system of 
the actuator of the optical pickup which makes the focus of a light beam follow a signal side in order to trace a 
disk correctly so that the gain corresponding to the disk rotational frequency at the time of the maximum high- 
speed rotation in which disk trace is possible may serve as gain of direct-current sensibility, and abbreviation 
identitas. 

[Claim 3] The transfer-characteristics setting approach of the optical pickup actuator according to claim 1 or 2 
characterized by using for the optical disk unit which made rotational speed of a disk the high speed from the 
standard speed based on the specification of a disk. 

[Claim 4] The transfer-characteristics setting approach of the optical pickup actuator according to claim 1 or 2 
characterized by changing the support property by the supporter material which supports the lens holder equipped 
with the optical lens of said actuator possible movable, and setting up primary resonance frequency of said 
actuator. 



[Translation done.] 
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Japan Patent Office is not responsible for any 
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2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[DrawingJJ It is the property Fig. showing the transfer characteristics of the tracking servo system for explaining 
this invention. 

[Drawi n g 2] It is the property Fig. showing change of the transfer characteristics of the servo system of the 
optical disk unit which corresponded when rotational speed of a disk was made into a high speed. 
[Drawing 3] It is the block diagram showing an example of the actuator for explaining this invention. 

[Translation done.] 
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